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(54) COLOR WHEEL AND FILTER 

(57)Abstract: 

PURPOSE: To change the color of a light beam 
without causing it to cross an opaque material, 
by rotating color wheels so as to cross the light 
beam, each color wheel including a hub rotatable 
around a hub axis and dichroic filters each 
having one edge part joined to the periphery of 
the hub and other two edge parts joined to 
neighboring dichroic filters. 
CONSTITUTION: A color wheel 36 is equipped 
with a hub 48 and a filter set 50 of dichroic 
filters 52 mounted on the periphery thereof. An 
open position 54 provided on the periphery of 
the hub 48 allows a beam 26 to pass through the 
color wheel 36 without change. The color wheel 
36 with the dichroic filters is rotated to pass 
through a location 28 where a focal point of the 

light beam 26 lies, and places an arbitrary filter or the open position in this 
location in order to change the color of the beam or to let the beam pass without 
change. Likewise, a color wheel 38 also places arbitrary one of dichroic filters 
mounted on a hub 58 in the location 28 to change the color of the beam 26. 
Hence, a plurality of colors of light can be produced from one single light beam. 



8 

LU 



< 

LU 

QQ 



LEGAL STATUS 

[Date of request for examination] 



bttp://www1 9.ipdl.ncipi.go jp/PAl /result/detail/main/wAAACWai8sDA403 1 22903P1 .... 05/05/1 0 



Searching PAJ 



2/2 ^— v 



[Date of sending the examiners decision 
of rejection] 

[Kind of final disposal of application 
other than the examiner's decision of 
rejection or application converted 
registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 
[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wvm1 9 jpdl.™ 05/05/10 



©Int. CI. 5 

F 21 V 9/10 

F 21 P 3/00 

G 02 B 5/20 



mm* 



a *i«Sir(JP) 

M^Wftkn (a) 



© w aa ss £ m 
*P3- 1 22903 



B 
Z 



2113-3K 
2113-3K 
7448-2H 



am 



A 



*7-' /i^arF7-f a** 

|[ ¥1-276161 
SI Bg62(1987)3/! 6 B 
®# 81 BS62-50423O^Sll 
©1986^ 5^150 ( U S )®863440 

aiA > *f T> y*^*@^^-^^«75137, ^7* - Ji7^>:r*f > 
h tf^fJlsV* »s h • fi'— 5^ 303# 

CTT'J • K .-f V 7^ 'J *M75247> ^7^ * 

hn-^i/^f'f K ^7^ «|— 201# 

#3Sdr £0 51-1* 



# 4a « 

. *>f-/Hcfcv*T. M ) "7Wlft 

( 2 ) fcstflgcoflri effete 7 << iv* * . mse— ffi 

(1) TO«U0/r^- • 

o) nrie#z.fett7^^^fc:j;o, nasi^y^iB 

SS(1) TO«!tf);*7- • sM-*. 



ISO;*?- • »M -/I/. 

(6> fl«rie^7'^ % me 

(7) ffifE£-€ite7 4/U*£. mg^rizWtttt 
«!Wfc:J:0*«PLfe«fW»#o«EBBflS(1) TO**<0 



-13- 



- 1 2 2 9 0 3 



( 10 ) *P>bMtSicr>* *> 0 Lfcttff m*e>tt 

left h'- Aft tcSVWzISS:* # ? - - y>f/p^ 
(Color filter) fcffiBS ^/iElcf 4 ^ 7- • 
;M-/U (Color wheel)£te?£oj:5*33jU::iHI 

7 ^WflHcfittfC^iJid^tt^jHBJ^^ 



TP/IC U^^(2f#np»4, 392, 187 -^Jiffl&lCti. « 



?^Rfl^3-122903 (2) 

ft?&3.816 f 739 *tyM«CCM:. #&tf«<0## 
TfBI»L*C**. #B04#m&4.319,311 4*41*1*? 

mp4.on.809 *t*m&tz$mi.Thz>. zom* 

R«£&&W:lsJtf3-**. #ffl#ft?M.4e8,207 
*ttyM&tzl*. 2®<7>~&&74 AsflzttLXZti 



ism**** , mmntjrfr Lzt&mt*?-- 
- &TZbz<rzftv-j**mMtz<tzztt:irtjmm 

mZLKZttzX^T . ®%lZftZZttfT'$ . 
4 frftz&zt & fcft t'-Afcl^Ufrv^ffifrfl 



— 14- 



(3) 



W3- 1 2 2 9 0 3 



izmimzm 2 7 4 IV 7 £ (0 £ T v * 

4. ^com*20— *fiO&7>Ol^liS5 2tf>;*7- • 
*-f -/KOHJK^ J: 9#b'-Art(ciKtKttfc:ftat$ 

CO ~ tfe 7 4/1^ l**S&iffi id 7^;^*^i«orv> 



»nn¥3-122903 (3) 

;M-/U-Cii, in<r>74 i\,?*tfX(r>1fa(r)7<4 )V 
?tc«t$LTfta£it. imc074 frffrt>V:cr > 7 

fr?nMtzz&isti*^ft<Dmti&&fc±±i*^ 
mmz* &-&&7<<jv?i:nttt+t:mMzLx*) 

##5- • *4-/Wc#tff*tJBJ&i-£J:3(;:LT 

t- r-t^yv 2 ot LxmimtzmnkLxfrz. 



#«2 4CJ:9&j5C&+-*-*. «2 8^5 
t5feb'-A2 6li^0. lfc3!UVX3 0(C*!&& 
WLmi'yXS 0(i. 5fet'-^2 6£2VHC^ 

^7- • r*yry 2cm % §4,^10*5- 

?M (color wheel)3 6 2BLim2<0#7- • * 
>f 8£03;tTV**. • #4 -*3 6li. 

x-F-y/<-ttlM4 2<cJ:9lEtt!!Bt&3Ji*tM 0 
fctttfffCfc*. #5- ■ sM-*3 8Mt. 

4 6 ic J: *)mW)Zi\Z*&4 4 fcttffltT 

Aaa&Bff It.fe 7 /U* 5 2 CO J: 9 'Srlf^lfett 
7-ou*o— asoktilit^. a^4 8«K 
iZKZUIfflfitS 5 4 tftirc tf-A 2 6 **»fc*|#jfo 
frV*-C>!r9- • *4 6 *«fc$fc: 

#fcttffl5 4(i***/t-«§tt»4 2(3 J: 036 e- 
A2 6^m^Ctw^*^2 8(C®feLr. 



ISIttUCj*^- • sM -SI'S 8(1. 7-f/V*620 
J: 5 SrJS^Sr Zl 7 W * o-ffi 6 o £ mm tzJH 

jM -/^ 3 JB «rjfflaaX'$ £ J: o «cfflttiS 6 4 

«4 6(Of^WzjC^LT0IEL. /\r5 8CClXftlt 

7^;^ oft&o io^«2 8 (cms S 

/?7~ • *>f-/U3 6(C(i^c7)MfeC0|iSl^!6 5 
feWt. X^5r9- ■ *-f-/U3 8(C«i|3I«'Sr»(KO 
1*^6 6£|ft(fC^^. ^Ift^6 5. 6 6li, 7^ 
7-7*y^»J20 £5fer^^HI(c L ^ $ te ^ 
7-'*^-/U3 6, 3 8Of6]&«r^y>^C0(C5fc^ 

^7--^-^3 6. 3 8{* % a 2viizaarH 

tXolzLXitbtLZ. 5\n<r)m%Zft^7'4 8. 



-15- 



3- 1 2 2 9 0 3 



5 8X1*1 5W<r>y4 fi,*\,zn-tZ>WW*>h. 2 

^^zfiia^nt^^^ttfc^^. &#7 - • 

X(*5^fc:*6 0tcov\XfftiBir*. 

^7- • *4 -/U3 6U»2 0«OjElRfiafc:WU< 
fftj7nLX*>*. #5- ■ ?M -*3 6co«iB«ia£ 
W3HC(W*LXA&. 3 1/7 h6 8t*/\y4 8<0 

h 6 8///\7*4 8£M9&ft$:^J: 9 6 ft« 
SJ£#o. 3l/7h6 8li, H4 0 *#Ait* 
JBO*6 9£#o. 3U7h6 8oro$^R#»0 
tfU&lifl^tffcteLX**. 

LT^4. 164 0**6 9rt(C«*ttfcfft % t7h 
7 1 ^3 1^7 h 6 80*f ft»^tim3 1/7 h 

6 8£|fi4 OteHtffft*. 

* -5 * < I* T $ - A X- f£ -> y \ 7 4 8 C t i % 
/7 7- • ^-f-^Olt«:!S^t«fc3C^7 2^J: 



M£LfclfSttfl*X'(i*ia5 2c. 5 2d(i^ 
*U. 0 5inX'*>9. ia5 2a(i^$^0. 7 0 in 
X'£*. 

tcaa<rMtMLfelfc««*ftvw^ i/7^x 
XS/-MA, 74**5 2<r>k?*n*>i\h7<i>\, 

tfyAis-hZarv- (core saw) rfifffi-f** 
gO&*R^JB#£fli£*.x^fc. tt*<0^X- 

*mttZ&tZCDPl&7 4;\'f<Dm&<0**>*)tzfa 



ft IB! ¥3-122903 (4) 
?&«&<aco;*£:jgi£LX*>*. fc&Sfc^Hotf: 

m~>XtR&*&t > 't<?Hz&&'?. 

3 6«o««L^tlHi(zJ:0c:<o^9- • ^^-/u^ 

-/UJ: r )-«^<X-ma£v^X-AaifiL«ftA»Lf# 
il;-r€»ifc*<X-&4. 

^n^4 8l*.2ftaftJBf77l'S.=.'*Ati[7 6 , 7 8 
0»&AoT*i*. 2tttf>jk.V>T^$— »>Afc7 6 . 
7 8cO?l:f50aiV%(cJ:0, /n^4 860^ifl(cttffi-r 

&a8 0£JBJ#-*-*. r;^--)At7 8li. -en 
*ftl 7 A tVf o— ffl 5 0 <r> 7 A i\> 9 <o 1 o frgAft 

7-f ffl 5 0^tC7^^O-ffl6 ort 

- • 7 4 JUfUBVitf »2HfcSt 
J:5fc7-f/^5 2tt. iSiaOaSS 2a. 52b. 
52c, 5 2d^^O. #i352a, 52bl*£vi 
fcTfrX-fc*. #225 2 c . 5 2d«* % #9--# 
-f-^3 6 0*^«T3fi-6StSE*CfiE^*. ^*>*» 



JtdfrMfil*. /T^xS'-htlElftWtitffclfcX'IW 

tz£h<hm<7>-i*&7 4 >v?\l mm 

7^?<7>— ffi5 0rt*>«.74***>— 
<0MtJ:ot*7>fy^a, £#fcLX'N7*4 8 

7<f /l^<0— ffl50rtO7>(;^52Oj:5^ 
74Ar?U* '\74 8<r>mmizJ!Mrtt>tifSt&0tz 
<£E3li:X#>*. *fl5 Ortco#7^/u 

*t*^7*4 8fcfc3ifLX*>6. X:<07>(/^(iA 
7*4 8^4"6*»^^^rffii^^cffii«tXft^. #7 

4 rt-7li&«7>f /U88CJ: O&tfLXifc*. © 
80|±. 7^ /U^CO— *fi5 0rt<0#7^fyU^C0afijE 

LTftUM-*. /UA8 8«*^tC. 7<OU? 

5 2<r>£o*7<itlr?t . yN7*4 8<O^JR«Xft^ 



-16 — 



1 2 2 9 O 3 



tzh*. c<o£*fr&u 74/1^5 2<r>Tmz^->x 

-fcf*7/U • jcU? M;*y? (General Electric) & 
tfTJ-tf* (OuPont) <nmt±X'fthtiZRTVisy 

^/^5 2kr/l/5 -^Aflt 7 8 t <0RS)C09|ltt^ 

# £ o 7 4 ^ 9 <n XM/mticoti » 4> 
*>^1£7 afrif/f? *WCD7 4 iv? 5 2ra<ol8flgtfi 



£ /n r 4 8 K ft(t * Iff £ U T ft * . 

S<otcor&4. &3|&7>f/UA94li7>f ;1^5 2 
atXT^ 5 8<Of3KC$6iJflSn*. S4f 
7 -f /PA 9 4 *±X 7 >< /U? 5 2 Rt/TJV S :=.■> A<R 

8Stt#9 6. 9 8(i7-{/l^5 2&t/T/l'$-*A 

^7 8cor H io«^co5:vucjtffi]i-$ffi!i(C3affl$ix 

2^co^>t£ffl*fMK&#U 7>(/^5 2t:^L 
«-7"f/k?t0— 6 0c0^1fett7>f 

£<0j:7*-fctt7 4/l^«i*HI;* 



» Bfl¥3-122903 (5) 
$4>Ccm2iat37f>L^^7- • *4 -;U3 6T'ti, 
*74/U*wt, IJB<tt«5 4fc:W»^*7-f;^tl» 
tvC. -C-K^it(R!lffl^v\«ico«-7>f ilr^CMtt-f- 
7>f /u^occoBBJa^ct 0^7- «^-f -;U3 

-f i^O7«</p^^^»:c0 7-<;u^ccini«6U 

* 4 - iz£*)&y4Ji>?t:mmLx*>z. 

T t i l -7 co 7 -f * t> tf: co 7 >r ; u * fc ® J £ L rt: i: 
stc ^>-r . r-fex7 r ';2otcj:o^r-&^?Srffl. 

7-f /^a>£&c9fc7-f t $tc. ^ifico 

• 7^7-Ci3V^T±r^, $%*8*£-*-£/£ 
&&t#*<**. £ViKfS&T*<affl^#7 4^ 
^fci: 9 wii»07>f /1^#7>(/I^;M -A^fC 



(Optical Coating Laboratory, Inc. )<o-r^—Xr/U 
. ra/;7 • x (Technical Products 

Divfsion) *»^TfiPX$nTvi^. #--fett7-f;U^ 
ioiSiS^ ( transnittanceJ&t/^JtfJfc (reflectance) 

h^)5§#tt«:^o:(Oi:^j:rfe<47^/P 

#7-</U^cO— ffl5 0 , 6 0P^C07^/U^«i. 
^^7-- *^-^3 6, 3 8cOi*>Ofw0JliV\ 

LTfti, i-'5:i?^#^7~ • ^-Y ->V3 6 . 3 8 

(spurious colors) t ^v^T^fS^^tc 

;u^<o-«is 0rtO7>f Lr^ifiaa 



-17 — 



(6) 



*$IHW 3- 1 2 2 9 0 3 



(LWP) yjiVtVh*). X7j JV*<r>~m 6 0 
ft(D74 JU?U£t (SWP) 7 4)\, 

^-r^^^x-y^.^ (edge wavelength) X 9* 

±2&t^& L^&AWTO Ate fc LXTjkLXh^. 
0-«6 0?\<»7<{)V* te^$«T5th'-A2 6 



*S v i3re>» « *s « t * 3r*« A v ^co & A (c to < t £ J: 
* *«Kt*&. Avvfr<o&A(cfc 

J: 9-/S-*R**n:B3*t£ * it* 1 

AiS5ai5a 7 4;Uf( l zttLXh 74^7 C*t 

Afci£Sa;M frftzftLXl±&7'( /I-* L*ISr 

& v \ 9 . m&m& 7 4Arfizni,xi* 

5r@&o£<0— Z<Oj:5lzLXmW%tnt 
ftffl*&isx.-zS>'7' (color shadings) £ 



ft ^¥3-122903 (6) 

*fe^W^*miaofeifa^^ii^ J: 9(c^^>. 1 
#li:LTrt7--;M-^3 6 5 2£# 

7- - iM -/U3 S<r>7<i >V? 6 2Kfi£-$<£* {, 
cOfc-tf-*. 7 4 iV? 5 2tf5 0 0 noo^iffiifi L * 
BJrSrftf*?. 74/l^ 6 2#5 4 5naa*S&jIja L* 
RJr$rt#o^^(c 2<@*>7>f /U^Ofll £ 

4 5nfflOWISJ:^. & 7 4 )V? o— #15 0 . 

S54. 6 4<0W;fr£^2 8fcS^$-£*£i:(C 
*JMiaaFUt*A{*. rfett74/l^*>L«JSi 



t^(=i&R^rW<rfilfi (color graduation) £ 

(CCF) *®S$tfi>. zhM<r>7 4t\,?<r>o%<?> 
^^^7^i^\t^7^\\Lmi 
LX&&. Ztim<r>&mti4 0 0^\^L7 OOnoco 

^r«x^^ hAszmmz c c F<r>iEm<tfc&*m.*> 

S* 7 ® • • - * ra -7 y j: 

»11ia-r>'/<- ■ (Amber Peach)fe 

i/t^a^Xr^- • 7 4 /i^ii#7- • ^4 - 
/Uco— ^jXltm^izWLjiif^tlLWP^ SWPXIi 

c Fo«. 7 ^ jy? t taKtzftm-tb x o 

lZ*t&ZttfT$t>. 
mm<OLWPR,XSS'WP<7)74 JV? t&lZCCF 



-18- 



0) 3- 1 2 2 9 0 3 



7 4 jV9*1&<&*><tZ>Zt( f z£* ) Wbi\b&m*& 
mi30te. «5 o. 

mi 4 0liSWP7-f /U?ZU/ r LWP7 4 
«ljh.5£<0 2 fS<0 7 4 /U^lSJcom* 0 fci^ < LTtjH" 

mi 5 0liSWP7'f/l'^&tXLWP7'<^^<O 

7 h/L'aAv^attfttfftCc&?rL'C6*. X~m 

*x^? h^t*&. 

mi 6i<iCCF7>f^^i:SWP7^/^XIi 
LWP 7>f /P* ktOH^fc^Sr^T. SWP7>f 
/U?3UXLWP 7 4/1^**^9- - ^-^36, 
3 8 0War(ClMt*t-C&*. ftoT«£-cO;*9«- - 

* tf 7 £ k #T & & liofl £ * . 

m i ia«d3tt:-Art(c^7^/u^ tai^WKHfte 

3«£k^T*"&2ffloigiK*rse*r;5r9- ■ *-f 

®. *2iatt*iHoiBP/!»««cflei5^^offlia 

<0 * *> 0 fc«ftffl*>-fett7 4 /U* * KWWfc** 

#<0f£*|!i&Brai2. *5Hli*ft^5- -*-f- 
;l,eo/\7 r k:r<&tt7 4 /^^^ti^^IO 

Bte7-f/u^(c«'r6U^Kff^^a^7K-r«i®. m 
7®, m80, 8f9B. «lob. mi im&vm 



»H ¥3-122903 (7) 
7 4 iV9*H&fi<nifi4 -/Ut0&&afiafi7 4 ;U*Xli 
«ftffi3S7-f/u* k&fcH&dc: fctf-Cft*. ccf 

P74/U*£CCFk o fc , *SV vtin&Jkto 

SP#*ccFa><s>|ft£ cc Fie J: 

i^x-i/v^ (shading)*3E£&£k#-C&*. 3& 

0^07^7* • rt^ry 2oci ^fictot 

(color graduation) Sr^-^^^TfiCKBlO^JKo 
* -/MAS #9- • 7"T/l^<0355e*Mc 



1 20li«l^Ofi«ttl:f(fo#lfttt7^^t:« 
t6W N^J5»WtfeO»H. mi 30, mi 4 
0&tf$& 1 5 BI»ttjB»7^f /U*&tffc&M&7 
<< )V 9 co £ t k *X3fc t* - A £ 3 <fc Sffi ifi 3 * & 

i 6H»«*x««ttoaa7-f7u^fca^9- 

• 74Mb £Ck^5fefc'-A£3&t::iiia$tf*: 

2 o -9V7- ■ r-fe^^y . 2 6 »3fetr-A, 

3 6, 3 4 8-A7, 5 0 

-74M<0— ffi, 5 2--fett7^;^, 5 8- 
>\7\ 6 0 -7<in>9*>~ fl. 6 



ttSLA * * X * ® 



-19- 



(8) *#H3¥ 3- 1 2 2 9 0 3 




FIG. 7 




^^$55*18 ZEE 

*m i^ii^2ia 

m tt ft « ir a 



4. A m«^Ril2^1Tai#14# 
^fiSCSlt'/U ®g584-0782 

(5813) #m± * % jc m 



5. WEtirtMBtf 
7. ffiEOrt^ 




-20 



(9) 



*$fHl¥3- 1 2 2 9 0 3 



niECDft® ( 1 -27 6 1 6 1 ) 
0ltt«Ott«Ftt*O*g|ffl £ fcO t JS 0 IT 3E L * f • 

(2) ^ie#--fett7 -r/w^(cJ: 0. ffJSC^T'^ffl 



tt BBT3- 122903 (9) 
(4) tftSE^-fett? * /l^/. &7B<D7Btt**K> 

JBJ*-*-* J: ? tCfflS^I^Wtc^t^m 1 Rt/m 2 
OWcJ:OfllfiRL^m»*<0«Pffl»(1) JJCffifcco 

(6 > ittr8e*-fett7 < tv?*. mfc^rtz&& 



2* 4R26B 

ft & rf £ W & 

1. ^14##iragfc276 16 1# 

2. • ifi4-)\,mfy 4>V9 

3. *siE£*f*# ^toTO 

4. ftSA K»fC<JKilX3i«lTai#14^ 

m&KS&t' 1815584-0782 wgfe, 
(5813) #3S± *P £> M & Mm 



5. fflDE^OHft 

6. ffiEvyftlR 



<=4$BOQB2-504Z3) l« 
(2) ejffl&ryfrm (ftmzES&L) 



7. mie***^ 



m « O i: 0 




-21- 



»^ (D 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



